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• Motivation 

• Designed Kits for SOLT Calibration Method 

• Verification  

– Calibration Kit  

– Product Samples 

• Conclusion 

 



High Frequency & Burn-In BiTS China 2016 
Session  1 Presentation 4 

September 13, 2016 Burn-in & Test Strategies Workshop www.bitsworkshop.org 

Motivation 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 3 

• Why we do the SOLT calibration method on socket for 

QFN package? 

VNA 

Traditional Calibration 

Kit by Keysight 

Calibration Plane Calibration Plane 

Can’t bypass the 

test board and 

socket effect 

RF Cable RF Cable 
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Motivation 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 4 

Currently Method : Design twice RF trace length. 

The insertion loss is similar to test 

board, but it is excluding pogo pin 

effect. 

S-parameter provide from pogo pin 

vendor 

The socket 

material and pin 

definition will 

impact the 

insertion loss. 
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Motivation 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 5 

 It is difficult for calibration 

because the space is limited 

on  tester. 

 Using tradition calibration kit 

need to spend about 20 min 

doing calibration. 

Traditional Calibration 

Kit by Keysight 
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Motivation 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 6 

Open Short Load 

Thru 
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• Motivation 

• Designed Kits for SOLT Calibration Method 

• Verification  

– Calibration Kit  

– Product Samples 

• Conclusion 
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What’s SOLT Calibration Method? 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 8 

S O L T 
Short 

Open Load 
Through 

Well-known 

𝑳 = 𝑳𝟎 + 𝑳𝟏 ∙ 𝒇𝟏 + 𝑳𝟐 ∙ 𝒇𝟐 + 𝑳𝟑 ∙ 𝒇𝟑 

𝑪 = 𝑪𝟎 + 𝑪𝟏 ∙ 𝒇𝟏 + 𝑪𝟐 ∙ 𝒇𝟐 + 𝑪𝟑 ∙ 𝒇𝟑 

Phase Delay & Offset Loss 
𝒁𝟎 

Calibration of Standard Definition for VNA 

Short 𝐿0， 𝐿1，𝐿2，𝐿3 

Open 𝐶0， 𝐶1，𝐶2，𝐶3 

Load 𝑍0 

Through Phase Delay & offset loss 
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What’s SOLT Calibration Method? 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 9 

DUT 

Reference Plane Reference Plane 

RF Cable RF Cable 

Port 1 Port 2 

Unknowns 

Thru 

Open 

Short 

Load 

VNA 

Port 2 calibrating 

Two port calibrating 
Open 

Short 

Load 

Port 1 calibrating 
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Jthink Solution For Socket 

Calibration 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 10 

Open Short 

Load Through 

Pin Definition 
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Measurement Equipment 
(For Socket Cal Kit Extraction) 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 11 

Probe Station 

VNA Keysight 5071C 

Band Width: 300k ~ 20GHz 

Measurement Equipment Measurement Probe and Calibration Kit 

Cascade RF Microwave 

Probe 

Type: GSG 500 um 

Impendence Standard 

Substrate 

SN: 109-531 
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Socket Cal Kit Extraction 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 12 

Cable Cable 

Port 1 Port 2 

ISS Kit 

Reference Plane Reference Plane 

Calibrating 
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Socket Cal Kit Extraction 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 13 

Cable Cable 

Port 1 Port 2 

Reference Plane Reference Plane 

Open Short 

Load 
Through 

Measuring 



High Frequency & Burn-In BiTS China 2016 
Session  1 Presentation 4 

September 13, 2016 Burn-in & Test Strategies Workshop www.bitsworkshop.org 

Socket Cal Kit Extraction 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 14 

Open 

𝑪𝟎𝑨𝑵𝑻 = 𝟗𝟔. 𝟓 𝒇𝑭 

𝑪𝟎 𝑻𝒙/𝑹𝒙 = 𝟗𝟑. 𝟏 𝒇𝑭 
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Socket Cal Kit Extraction 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 15 

Short 

𝑳𝟎𝑨𝑵𝑻 = 𝟕𝟗. 𝟑 𝒑𝑯 

𝑳𝟎 𝑻𝒙/𝑹𝒙 = 𝟕𝟗. 𝟑 𝒑𝑯 
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Socket Cal Kit Extraction 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 16 

Load 

• 4 resistors are 

parallel at each 

side. 

• The resistor is 200 

ohm. 
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Socket Cal Kit Extraction 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 17 

𝑃ℎ𝑎𝑠𝑒 𝐷𝑒𝑙𝑎𝑦 = 20.833 𝑝𝑠  Through 



High Frequency & Burn-In BiTS China 2016 
Session  1 Presentation 4 

September 13, 2016 Burn-in & Test Strategies Workshop www.bitsworkshop.org 

Agenda 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 18 

• Motivation 

• Designed Kits for SOLT Calibration Method 

• Verification  

– Calibration Kit  

– Product Samples 

• Conclusion 
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Calibration Environment for Socket 

Application 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 19 

Measurement Environment 

Open Through 

Short Load 
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Verify Novel Calibration Kits for Socket 

Application  

An Ignorable Testing Technology for High Speed/Frequency Device Testing 20 

• To verify the calibration 

result of open kit, the 

S11 were under 0.1 dB 

with each side. 
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Verify Novel Calibration Kits for Socket 

Application  

An Ignorable Testing Technology for High Speed/Frequency Device Testing 21 

• To verify the calibration 

result of open kit, the 

S11 were under 0.1 dB 

with each side. 
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Verify Novel Calibration Kits for Socket 

Application  

An Ignorable Testing Technology for High Speed/Frequency Device Testing 22 

• To verify the calibration 

result of open kit, the 

S11 were under 35 dB 

with each side. 
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Verify Novel Calibration Kits for Socket 

Application  

An Ignorable Testing Technology for High Speed/Frequency Device Testing 23 

• To Verify the calibration result of Thru kit, the S11, S22 were 

under 40 dB and the S21, S12 of insertion loss were under 0.1 dB. 
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Sub-summary 

• The standard definition of Novel Calibration Kit for Socket by Jthink 

as below table: 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 24 

Standard Definition of Novel Calibration Kit for Socket 

Module Tx/Rx port ANT port 

Short 𝐿0 = 79.3 𝑝𝐻 𝐿0 = 79.3 𝑝𝐻 

Open 𝐶0 = 93.1 𝑓𝐹 𝐶0 = 96.5 𝑓𝐹 

Load 50 Ω 50 Ω 

Through 20.833 𝑝𝑠 



High Frequency & Burn-In BiTS China 2016 
Session  1 Presentation 4 

September 13, 2016 Burn-in & Test Strategies Workshop www.bitsworkshop.org 

Agenda 

• Motivation 

• Designed Kits for SOLT Calibration Method 

• Verification  

– Calibration Kit  

– Product Samples 

• Conclusion 
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Product - Front-End Module for 2.4 

GHz Wireless Band 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 26 

FEM of QFN Package Samples 
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Measurement Front-End Module for 

2.4 GHz Wireless Band   

• We used two different calibration kits to verify the FEM performance. 

One is traditional calibration kit for SMA connector, the other is 

Jthink solution calibration kit for socket application. 

 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 27 

Traditional Cal. Kit  

Cal. plane @ RF Cable of SMA 

Cal. Kit by Jthink solution 

Cal. plane @ Pogo pin tip 
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Measurement Front-End Module  

TX Performance 
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Measurement Front-End Module  

RX Performance 
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Summary 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 
30 

Comparison with different calibration kit by VNA calibration 

Test item DUT 
Calibration plan @ 

RF cable of SMA 

Calibration plan @ 

Pogo pin tip 

TX Gain @ 2.4GHz 

(dB) 

Sample 1 16.70 17.49 

Sample 2 16.86 17.41 

RX Gain @ 2.4GHz 

(dB) 

Sample 1 7.55 8.19 

Sample 2 8.24 8.87 

Difference  about 0.7 dB 

TX/RX 

ANT 
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Agenda 

• Motivation 

• Designed Kits for SOLT Calibration Method 

• Verification  

– Calibration Kit  

– Product Samples 

• Conclusion 
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Conclusion 

• Designed the calibration kit base on SOLT calibration method 

for  socket testing system is available. 

• Compared Jthink solution kits with traditional calibration kits, 

the results were equivalent of Front-End modules performance.  

• It’s more convenient for On-line calibration and verification in 

testing line by Jthink socket calibration solution. 

• In the future, the advance material will be adopted for high 

speed and high frequency application. 

An Ignorable Testing Technology for High Speed/Frequency Device Testing 32 




